The appearance ofcarbonic anhydrase isoenzymes in rat liver and skeletal muscle during fetal and postnatal development was studied with immunohistochemistry.
In the 12-day fetus the early strong expression of CA I in hepatocytes was partially replaced by the expression ofCA II and CA ifi during late prenatal development.
In the 20-day fetus the staining intensity of CA III was equal to that of a mature female rat. In the male, the staining intensity in hepatocytes clearly increased during sexual maturation. Immunoelectron microscopy showed diffuse cytoplasmic and nudeoplasmic staining of CA III in hepatocytes. The time-dependent cxpression of the isoenzymes in hepatocytes may reflect a
Introduction
Carbonic anhydrases are a group ofenzymes, three ofwhose genes (CAl, CA2 and CA3) coding for the CA I, CA II, and CA III isoenzymes are closely linked on chromosome 8 in humans (Davis et al., 1987; Nakai et al., 1987) . Since their amino acid sequences show considerable homology, they appear to have evolved from a common ancestral gene (Hewett-Emmett et al., 1985) . The CA I, CA II, and CA III isoenzymes have been well characterized, and there is further evidence for at least one membrane-bound form, CA IV (Wistrand, 1984; Whitney and Briggle, 1982) , a mitochondrial form, CA V (Gros and Dodgson, 1988; Hewett-Emmett et al., 1988) , and a secretory salivary form, CA VI (Fernley, 1988) .
The distribution of carbonic anhydrases varies in different tissues. CA I is found mostly in erythrocytes.
CA II is the most widely distributed carbonic anhydrase in tissues. It is found in red blood cells and also in the central and peripheral nervous system (Cammer and Tansey, 1987; Kumpulainen and Korhonen, 1982 1983; Spicer et al., 1982) . CA III is almost exclusively located in skeletal muscle (Jeffery et al., 1980) , especially in fiber type I (V#{228}#{228}n#{228}nen et al., 1982 , 1985 Shima et al., 1983) . It is also found in myoepithelial cells (V#{228}#{228}n#{228}nen and Autio-Harmainen, 1987) . In the rat, CA III is also found in liver, the amount in female rats being only 3% of the level found in males (Carter et al. , 1984) . V#{228}#{228}n#{228}nen et al. (1986) showed with an immunoelectron microscopy study that CA III is distributed diffusely in the cytosol of skeletal muscle cells.
In this study, we demonstrate the expression and distribution ofcarbonic anhydrase I, II, and III in rat muscle and liver during development, and the localization of CA III in hepatocytes with immunoelectron microscopy.
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Results
Immunohistochemicaj stainings for carbonic anhydrases ofa 12-day fetus are shown in Figure  1 . The muscle shows no staining.
In a 17-day fetus ( Figure  2 ), all muscle fibers have changed to anti-CA III positive, whereas anti-CA I and anti-CA II remain negative. The staining pattern is similar in a 20-day fetus.
In a 2-day-old rat, the staining intensity with anti-CA III in muscle fibers clearly varies, but all fibers show some staining (Figure 3) . In a 1-week-old rat, some fibers in the tibialis anterior musdc (TA) are negatively stained ( Figure  4a ), whereas in adult TA the majority of fibers omit CA III ( Figure  4b ). CA I is mostly found in hepatocytes a short distance away from central veins and CA II is found in pericentral cells ( Figure  7) . In a 9-week-old male rat liver cells show much more intense staining with CA III than do female liver cells ( Figure  8 ). The ultrastructural distribution ofCA III in hepatocytes is shown in Figure 9a . Gold particles are found diffusely in both cytoplasm and nucleoplasm. Mitochondria and lysosomes are not labeled. An endothelial cell seen in Figure  9b does not exhibit any labeling.
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